improving the sensitivity of progressive multiple sequence alignment through sequence weighting, positions-specific gap penalties and weight matrix choice. Nuc Acid Res 22:4673-4680.
African hedgehogs (Atelerix albiventris) are popular exotic pets. Consequently, there is demand for information regarding their husbandry and diseases. 22 Neoplastic diseases constitute approximately 30% of the histopathologic diagnoses made in hedgehogs. 22 A search of the Veterinary Medical Diagnostic Laboratory (VMDL), Columbia, MO, database (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) found 40 accessions of hedgehogs with histopathologic exam. Sixty-three percent of the cases were nonneoplastic, 37% were neoplastic. This report describes the morphologic and immunohistochemical features of 3 spindle cell sarcomas in 2 African hedgehogs. Case no. 1 was a 4.5-month-old female African hedgehog, which developed a mass on the medial aspect of the right foreleg. The hedgehog was euthanized at the owner's request. The 3-cm-diameter mass and multiple organs were collected by the referring veterinarian for histopathologic examination at the VMDL. Case no. 2 was a 3-year-old female African hedgehog with a mass in the right lumbar skin and another mass in the vagina, which were excised and sent to the VMDL for histopathologic examination.
Tissues were fixed for an undetermined period in 10% buffered formalin and embedded in paraffin. Five-micrometer sections were stained with HE and Masson trichrome. For immunohistochemistry, paraffin sections were placed on positively charged slides and stained with antibodies to vimentin, a smooth muscle-specific actin, a muscle-specific actin, a desmin, a CD10, b S100 protein, a neuron-specific enolase, a chromogranin A, a synaptophysin, a glial fibrillary acidic protein, a and factor VIII-related antigen a following described methods. 18 Immunohistochemical staining was performed in From the Veterinary Medical Diagnostic Laboratory, University of Missouri, PO Box 6023, Columbia, MO 65205.
Received for publication October 13, 2000. an automatic stainer a using a labeled streptavidin-biotin method a and diaminobenzidine as the chromogen. In negative controls, the primary antibody was replaced with nonimmune serum. Positive and negative tissue controls included canine or hedgehog tissue. Normal hedgehog tissue positive for S100 protein was not available. Electron microscopic studies were only attempted on the mass of case no. 1. Formalin-fixed tissue was diced into 1-mm cubes, postfixed in 1% osmium, embedded in Epon-Araldite, c sectioned, and stained with uranyl acetate and lead citrate. Ultrathin sections were examined with a transmission electron microscope at 60 KV. d Histologically, the cutaneous mass from case no. 1 was infiltrative in the dermis and subcutis and was comprised of short, intersecting fascicles of spindle cells with abundant stroma. The cells had indistinct cell boundaries, eosinophilic cytoplasm, and oval nuclei with reticulated chromatin and small or inapparent nucleoli ( Fig. 1 ). Fingerprint patterns were occasionally seen. Multifocally, neoplastic cells formed whorls around vessels or sclerotic centers ( Fig. 2 ). Approximately 30% of the tumor was necrotic. There were 11 mitoses/10 400ϫ fields. The cutaneous mass in case no. 2 was a partially encapsulated and focally infiltrative dermal and subcutaneous proliferation of short intersecting bundles and whorls of spindle cells with moderately distinct cell limits, eosinophilic cytoplasm, oval nuclei with reticulated chromatin, and small or inapparent nucleoli. Rare multinucleated cells were also present. The stroma was scant. Less than 15% of the mass was necrotic. Mitotic activity was also low (5 mitosis/10 400ϫ fields). The vaginal mass from case no. 2 was characterized as an infiltrative neoplastic proliferation involving the submucosa and deeper tissues. Neoplastic cells were arranged in loose bundles of spindle cells with fairly distinct cell limits, amphophilic to basophilic finely vacuo- 
* NSE ϭ neuron specific enolase; GFAP ϭ glial fibrillary acidic protein.
† Intensity of reaction from ϩϩϩ (very strong) to Ϫ (negative); Ϯ ϭ very weak reaction.
‡ ND ϭ not done. lated cytoplasm, large oval nuclei with reticulated chromatin, and prominent single nucleoli. There were occasional binucleate cells and cells with marked anisokaryosis. Individual cells were polygonal to stellate. This tumor had 5 mitotic figures/10 400ϫ fields. All 3 tumors were excised completely.
Immunohistochemically (Table 1) , neoplastic cells in case no. 1 had a strong cytoplasmic reaction (Ͼ80% positive cells) for vimentin ( Fig. 3) , neuron-specific enolase (NSE), and CD10; moderate reaction for laminin; and weak reaction for smooth muscle-specific actin. Other markers tested did not yield reaction. The cutaneous mass from case no. 2 was strongly positive for vimentin and CD10 (Ͼ80% cells) ( Fig.  4) , moderately positive for laminin (Ͼ40% cells), and negative for other markers. The vaginal mass from case no. 2 was strongly positive for vimentin and NSE and weakly positive (Ͼ20% cells) for CD10. Ultrastructurally, neoplastic cells of hedgehog no. 1 had abundant cytoplasm with irregular slender cytoplasmic processes. There were numerous rough endoplasmic reticulum profiles, free ribosomes, and large mitochondria with prominent cristae. Intercellular junctions were not apparent. There was abundant extracellular matrix with amorphous mildly electron-dense material as well as numerous collagenous fibers. Basal lamina was not apparent (Fig. 5) .
Despite the high number of tumors in hedgehogs, 20 detailed reports of neoplasms in this species are few. Cutaneous squamous cell carcinoma, mast cell tumor, pituitary adenoma, myelogenous leukemia, sarcomas, intestinal lymphosarcoma, intestinal plasmacytoma, renal transitional cell carcinoma, hepatic adenoma, oral carcinoma, poorly differentiated subcutaneous sarcoma, subcutaneous neurofibroma, and mammary neoplasms have been reported. 3, 4, 10, 14, 17, 19, [20] [21] [22] [23] [24] Microscopically, both cutaneous tumors had features of neurofibrosarcoma. 11 Neurofibrosarcomas are also called neurogenic sarcoma, malignant schwannoma, and more recently, malignant peripheral nerve sheath tumor (MPNST). 11, 25 This tumor consists of a mixture of Schwann cells, fibroblasts, and perineural cells. 7, 12 The morphologic features may vary among tumors due to their multiple cell origin, so other tests (immunohistochemistry, electron microscopy) have been used to confirm the diagnosis. 7, 9, 13, 15 Ultrastructural studies were only done on case no. 1, and results were inconclusive. Fibroblast-like cells were commonly seen that lacked basal lamina or intercellular junctions, features usually present in Schwann cells. 9, 12 The MPNSTs are heterogeneous tumors immunohistochemically, but the majority stain strongly for vimentin and variably for S100 protein and NSE. 9, 13, 15 In these cases, both cutaneous tumors were strongly positive for vimentin and fewer cells were positive for NSE and laminin. None of the tumors was positive for S100 protein. Both cutaneous tumors were strongly positive for CD10 antigen. CD10 antigen, also called CAL-LA antigen, was originally reported in human patients with acute lymphoblastic leukemia 1 but has since been demonstrated in a variety of normal tissues including gall bladder epithelium, renal glomeruli and tubules, bile ducts, hepatic canaliculi, lymph node follicle centers, Schwann cells, trophoblasts, prostatic and pulmonary epithelium, enterocytes, and myoepithelium. 5, 6, 16 Neoplasms in which more than 40% of cases are positive for CD10 include B-cell follicular lymphoma, renal cell carcinoma, transitional cell carcinoma, prostatic adenocarcinoma, endometrial stromal sarcomas, rhabdomyosarcomas, hepatocellular carcinoma, pancreatic adenocarcinomas, schwannomas, and malignant melanomas. 2, 5, 26 In spite of the lack of S100 protein reactivity, the presence of CD10 in both cutaneous tumors might indicate peripheral nerve differentiation, though the reactivity of CD10 in hedgehogs may not correlate with that described in humans. The immunohistochemical detection of laminin, a component of the basal lamina, supports a diagnosis of MPNST. 8 The vaginal tumor was histologically different from the skin tumors in both hedgehogs, but immunohistochemically, it had similar antigenic characteristics, though with fewer positive cells. The presence of multiple tumor types in a hedgehog is not unusual. 21, 22 In summary, 2 subcutaneous spindle cell sarcomas consistent with malignant peripheral nerve sheath tumor and a vaginal spindle cell sarcoma are described in this report. With the exception of an undifferentiated subcutaneous sarcoma, 22 soft tissue sarcomas have not been reported in hedgehogs. Sarcomas involving bone have been described in hedgehogs in which retrovirus particles were found. 17 
